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(54) COMPOSITE TYPE MAGNETIC HEAD 
(57)Abstract: 

PURPOSE" To facilitate the optimization of a recording track width and to provide high 
TPI by reducing the recording fringing. 

CONSTITUTION- This head is a recording/reproducing head of the so-called three pole 
type integrally compounding an inductive head formed by thin film magnetic cores 8, 9 
and an MR head 4. Then, the core width w2 of the second thin film magnetic core 8 
being an intermediate core functioning as a recording core and a shield core is made the 
recording track width of the inductive head. 
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CLAIMS 



[Ctaim(s)] 

[Claim 1] The magneto-resistive effect mold magnetic head which a 
magneto-resistive effect component is allotted between the 1st thin film 
magnetic core and the 2nd thin film magnetic core, faces an opposite plane of 
composition with a magnetic-recording medium, and comes to constitute the 
magnetic gap for playback, The laminating of the 3rd thin film magnetic core 
which constitutes a closed magnetic circuit by the thin film magnetic core of the 
above 2nd is carried out on this 2nd thin film magnetic core. In the compound-die 
magnetic head which comes to carry out the laminating of the induction type thin 
film magnetic head which faces between the front edges of these thin film 
magnetic core in an opposite plane of composition with a magnetic-recording 
medium, and constitutes the magnetic gap for record on the same substrate The 
compound-die magnetic head to which core width of face of the 2nd thin film 
magnetic core which faces an opposite plane of composition with a 
magnetic-recording medium is characterized by considering as the recording 
track width of face of the induction type thin film magnetic head. 



[Claim 2] The 2nd thin film magnetic core is the compound-die magnetic head 
according to claim 1 which covers a back side from an opposite plane of 
composition with a magnetic-recording medium at least, and is characterized by 
1 micrometer being the same recording track width of face. 
[Claim 3] The compound-die magnetic head according to claim 1 characterized 
by the include angle of the side face in the truck cross direction of the 2nd thin 
film magnetic core and the opposed face of this 2nd thin film magnetic core and 
the 3rd thin film magnetic core which counters to make being 90 degrees or 
more. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the suitable compound-die 

magnetic head to carry out record playback to a hard disk. 

[0002] 

[Description of the Prior Art] The magneto-resistive effect mold magnetic head 
(an MR head is called hereafter.) with an easy raise in track recording density 
(raise in TPI) attracts attention with the demand of the miniaturization of a hard 
disk in recent years, and large-capacity-izing. However, since an MR head is a 
head only for playbacks, as the magnetic head for hard disks, the thin film 
magnetic head (an inductive head is called hereafter.) of a coil mold is needed. 
[0003] As the magnetic head for these hard disks For example, as shown in 



drawing 7 , it is a magneto-resistive effect component (MR component is called 
hereafter.). On the so-called shielding type put with the shielding magnetic 
substance 102,103 of a pair of MR head 104, 101 The so-called 4 pole type 
(semantics that there are the shielding magnetic substance and a thin film 
magnetic core in the four sum totals) constituted by carrying out the laminating of 
the inductive head 107 which carried out the laminating of the thin film magnetic 
core 105,106 of a pair through the gap film of thing is proposed. This 4 pole type 
of compound-die magnetic head has record and the composition that playback 
was separated completely. 

[0004] In addition, as shown in drawing 8 , the MR component 108 is put with the 
shielding magnetic substance 109,110 of a pair, and the so-called 3 pole type 
which carried out the laminating of the thin film magnetic core 1 1 1 through the 
gap film on the upper shielding magnetic substance 109 of compound-die 
magnetic head is proposed. In this 3 pole type of compound-die magnetic head, 
MR head 1 12 is constituted by the shielding magnetic substance 109,110 of the 
configuration which shares one side of a record core, and one side of playback 
shielding, i.e., the pair which puts the MR component 108 from the upper and 
lower sides, one shielding magnetic substance 109 of that MR head 1 12 is used 



as a record core, and the thin film magnetic core 111 which counters this 

constitutes an inductive head 113. 

[0005] 

[Problem(s) to be Solved by the Invention] By the way, since there are many 
production processes and the 4 pole type compound-die magnetic head requires 
time and effort, its 3 pole type is common. In this 3 pole type of compound-die 
magnetic head, the shielding magnetic substance 109,110 is formed in the 
upper and lower sides (the line record direction) of the MR component 108, in 
order to interrupt the long wavelength component of a signal and to raise track 
recording density. Moreover, since it will become a noise if the signal of an 
adjoining truck is reproduced, the resolution (off-track property) of the truck cross 
direction must also be raised. 

[0006] Therefore, it is necessary to lengthen shielding width of face, to make 
shielding absorb the signal magnetic flux from an adjoining truck, and to improve 
an off-track property rather than the die length of the truck cross direction of the 
MR component 108. In addition, since the part 118,119 which the MR 
component 114 shown in drawing 9 connects with an electrode 116,117 in the 
so-called MR head of the horizontal type arranged in parallel with the ABS side 



(air bearing surface side) 115 is required, actual die length becomes longer than 
regenerative-track width of face, and cannot shorten shielding width of face of 
the shielding magnetic substance 120, either. 

[0007] However, as for the 3 pole type compound-die magnetic head, the 
shielding magnetic substance 109 of one side is shared as a record core. For 
this reason, if the core of one side is long when recording, the magnetic leakage 
flux from the side face of a core will increase, and record fringing will become 
large. Track density cannot be raised unless the effective width of recording 
track of record is narrowed, however it may improve a reproductive off-track 
Property. 

[0008] Then, this invention is proposed in view of the technical technical problem 
which the above-mentioned former has, and aims at offering the compound-die 
magnetic head which enables high TPI-ization by attaining optimization of 
recording track width of face for reduction of nothing [ an easy thing and nothing 
/ easy ], and record fringing. 
[0009] 

[Means for Solving the Problem] The magneto-resistive effect mold magnetic 
head which a magneto-resistive effect component is allotted between the 1st 



thin film magnetic core and the 2nd thin film magnetic core, faces this invention 
an opposite plane of composition with a magnetic-recording medium, and comes 
to constitute the magnetic gap for playback in order to . attain the 
above-mentioned purpose, The laminating of the 3rd thin film magnetic core 
which constitutes a closed magnetic circuit by the thin film magnetic core of the 
above 2nd is carried out on this 2nd thin film magnetic core. In the compound-die 
magnetic head which comes to carry out the laminating of the induction type thin 
film magnetic head which faces between the front edges of these thin film 
magnetic core in an opposite plane of composition with a magnetic-recording 
medium, and constitutes the magnetic gap for record on the same substrate An 
above-mentioned technical problem is solved by making into the recording track 
width of face of the induction type thin film magnetic head core width of face of 
the 2nd thin film magnetic core which faces an opposite plane of composition 
with a magnetic-recording medium. 

[0010] Moreover, in the compound-die magnetic head of this invention, an 
above-mentioned technical problem is solved by covering a back side from an 
opposite plane of composition with a magnetic-recording medium at least, and 
making 1 micrometer of 2nd thin film magnetic core into the same recording 



track width of face. 

[0011] Furthermore, in the compound-die magnetic head of this invention, an 
above-mentioned technical problem is solved by making the include angle of the 
side face in the truck cross direction of the 2nd thin film magnetic core, and the 
opposed face of this 2nd thin film magnetic core and the 3rd thin film magnetic 
core which counters to make into 90 degrees or more. 
[0012] 

[Function] In the compound-die magnetic head of this invention, since core width 
of face of the 2nd thin film magnetic core which is the middle core which 
functions as a record core and a playback shielding core is made into the 
recording track width of face of an inductive head, the amount of fringing 
becomes small and high TPI-ization is attained. 

[0013] Moreover, in the compound-die magnetic head of this invention, since it 
has extended in the part which narrowed for width-of-recording-track regulation 
of only the point of the 2nd thin film magnetic core which regulates recording 
track width of face (1 micrometer), and is distant from a medium pair plane of 
composition, the stability of a magnetic domain will become good and sufficient 
recording characteristic will be acquired. 



[0014] Moreover, in the compound-die magnetic head of this invention, since the 
include angle of the side face in the truck cross direction of the 2nd thin film 
magnetic core which regulates recording track width of face, and the opposed 
face of this 2nd thin film magnetic core and the 3rd thin film magnetic core which 
counters to make is made into 90 degrees or more, side-face leakage of 
magnetic flux becomes small. 
[0015] 

[Example] It explains to a detail, referring to a drawing hereafter about the 
concrete example which applied this invention. The compound-die magnetic 
head of this example is the magnetic gap g1 for playback to the ABS side 1 
which turns into an opposite plane of composition with a hard disk as shown in 
drawing 1 thru/or drawing 3 . It is [ the MR head made to face and ] the magnetic 
gap g2 for record to this ABS side 1. It considers as the so-called 3 pole type 
which carried out laminating formation of the inductive head made to face on the 
1 side face of the slider 2 which consists of an aluminum2 03-TiC substrate etc. 
of head configuration. 

[0016] The electrodes 3a and 3b of the pair for passing the sense current from 
the constant current source which is not illustrated, respectively to a point and 



the back end section, as an MR head is shown in drawing 3 (Electrode 3b in 
which electrode 3a prepared in the ABS side 1 side is prepared hereafter at a tip 
electrode 3a and back end side is called back end electrode 3b.) the bias which 
gives the field condition of the necessary sense to the MR component-4 by which 
the laminating was carried out, and this MR component 4 - it consists of a 
conductor 5. 

[0017] The MR component 4 is made as [ face / the end edge / the 
above-mentioned ABS side 1 ] while being prepared so that the longitudinal 
direction may become perpendicular to the above-mentioned ABS side 1. 
moreover, this MR component 4 - for example, Si02 etc. - it considers as the 
configuration which carried out the laminating of the MR thin film of the pair 
combined in magnetostatic through the becoming nonmagnetic insulating layer, 
and generating of a Barkhausen noise is avoided. In addition, MR thin film 
consists of ferromagnetic thin films, such as a permalloy, and the thickness is 
made into about hundreds of A. 

[0018] As the one side edge faces tip electrode 3a the ABS side 1, the 
laminating is carried out to the point of the MR component 4. It has a function as 
an electrode which passes a current between the below-mentioned back end 



electrode 3b, and energizes a sense current for the MR component 4, and also 
this tip electrode 3a is the magnetic gap g1 for playback. It functions also as gap 
film. 

[0019] On the other hand, the direct laminating of the back end electrode 3b is 
carried out to the back end section of the MR component 4, it is extended and 
prepared in a back side, and is made as [ connect / with the MR component 4 
concerned / electrically ]. 

[0020] the above-mentioned bias -- the conductor 5 is formed in the direction 
which carries out an abbreviation rectangular cross to this MR component 4 (it is 
a perpendicular direction to the space of drawing 1 ), i.e., the form which crosses 
the MR component 4, on the insulating layer 6 prepared on the MR component 4. 
and this bias - in the both ends of a conductor 5, it is made as [ energize / the 
bias current from DC power supply ]. Therefore, the direct current supplied from 
both this terminal area will flow crosswise [ truck ], and the bias field generated 
as a result will be impressed to the longitudinal direction of the MR component 4. 
[0021] And in this MR head, it considers as the so-called shielding mold 
configuration which put the above-mentioned MR component 4 by the 1st thin 
film magnetic core 7 and the 2nd thin film magnetic core 8 which consist of the 



magnetic substance, such as a permalloy (nickel-Fe), through an insulating layer 
6. 

[0022] As the 1st thin film magnetic core 7 prepared in the MR component 4 
bottom makes the above-mentioned ABS side 1 face that end on the 
above-mentioned slider 2, as it extends, it is perpendicularly prepared in the 
back side to this ABS side 1 . 

[0023] On the other hand, as the 2nd thin film magnetic core 8 of another side 
countered and established in this makes that end face the above-mentioned 
ABS side 1 like the 1st previous thin film magnetic core 7, to this ABS side 1, 
perpendicularly, it extends and is prepared in the back side. 
[0024] On the other hand, an inductive head faces the above-mentioned ABS 
side 1 by the 3rd thin film magnetic core 9 by which makes the 2nd thin film 
magnetic core 8 which functions as a shielding core of the above-mentioned MR 
component 4 one thin film magnetic core, and a laminating is countered and 
carried out to this 2nd thin film magnetic core 8, and is the magnetic gap g2 for 
record between that front edge. It constitutes. 

[0025] That is, the 3rd thin film magnetic core 9 by which a laminating is 
countered and carried out to the 2nd thin film magnetic core 8 is the magnetic 



gap g2 for record to the opposite part in which it was crooked in this 2nd thin film 
magnetic-core 8 side at the front edge facing the above-mentioned ABS side 1, 
and that gap was made narrowly. It constitutes. In addition, this 3rd thin film 
magnetic core 9 contacts at the back edge as magnetically as the thin film 
magnetic core 8 of the above 2nd. 

[0026] And as this magnetic bond part 10 is surrounded in the magnetic bond 
part 10 which is a connection of the thin film magnetic core 9 of the above 3rd, 
and the 2nd thin film magnetic core 8, the head spiral-like coil 11 is formed in it. 
The head coil 11 is embedded by the insulating layer 12 in order to secure the 
insulation between the 3rd thin film magnetic core 9 and the 2nd thin film 
magnetic core 8. 

[0027] In addition, on the 3rd thin film magnetic core 9, the protective layer 13 for 
protecting the MR head and inductive head by which a laminating is carried out 
is formed on the above-mentioned slider 2. 

[0028] And when core width of face of the 3rd thin film magnetic core 9 is set to 
w1, w2, and w3 at the 1st thin film magnetic core 7 and the 2nd thin film 
magnetic-core 8 list which especially face the ABS side 1 by this example, 
respectively, it is w1 >w3 >w2. It considers as relation and is regulated by the 



core width of face of the 2nd thin film magnetic core 8 whose recording track 
width of face of an inductive head is a middle core. 

[0029] It is the core width of face w2 of the 2nd thin film magnetic core 8 as 
mentioned above. If the recording track width of face of an inductive head is 
regulated, the amount of fringing can be lessened. This is based on the record 
fringing property when changing the core width of face of one thin film magnetic 
core of drawing 6 . the axis of abscissa in drawing 6 - core width of face w2 of 
the 2nd thin film magnetic core 8 from - core width of face w3 of the 3rd thin film 
magnetic core 9 It is the lengthened value and an axis of ordinate is the amount 
of fringing (the difference of the effective width of recording track and the optical 
width of recording track prescribes). 

[0030] it is ****** from this drawing 6 - like - core width of face w2 of the 2nd thin 
film magnetic core 8 Core width of face w3 of the 3rd thin film magnetic core 9 It 
turns out that the narrowed direction is markedly alike and the fringing property 
is excellent. That is, core width of face w2 of the 2nd thin film magnetic core 8 
which is a middle core The amount of fringing can be made to decrease by 
considering as recording track width of face. 

[0031] Moreover, in order attain stabilization of a magnetic domain and to 



regulate recording track width of face as shown in drawing 3 , only a point is 
narrowed, and this 2nd thin film magnetic core 8 is made into the skirt breadth 
configuration after it (back side). Recording track width of face. w2 As for 
die-length L, it is desirable to cover a back side from the ABS side 1 at least, and 
to make 1 micrometer into the same width of face. In addition, if 1 micrometer is 
exceeded, turbulence of a magnetic domain will occur. Thus, by narrowing only 
a point and making the other back side with a large area, stabilization of a 
magnetic domain can be attained and sufficient recording characteristic can be 
acquired. 

[0032] Moreover, since this 2nd thin film magnetic core 8 is formed by plating, it 
serves as an inverse tapered shape configuration as shown in drawing 5 . That 
is, if the frame resist 14 is removed and a garbage is removed after plating a 
permalloy and forming the plating film 15 so that it may become extent with 
which the frame resist 14 to which a raised bottom makes trapezoidal shape 
narrower than a lower base is not covered with predetermined thickness as the 
production process of drawing 4 (a) - (b) shows, the taper of the frame resist 14 
will be imprinted and the 2nd thin film magnetic core 8 of an inverse tapered 
shape configuration will be formed. That is, the 2nd thin film magnetic core 8 



serves as trapezoidal shape with a raised bottom larger than a lower base. 
[0033] As it indicates drawing 5 that it is an inverse tapered shape configuration, 
the include angle theta of the side faces 8a and 8b in the truck cross direction of 
the 2nd thin film magnetic core 8 and opposed face 9a of this 2nd thin film 
magnetic core 8 and the 3rd thin film magnetic core 9 which counters (the 
side-face angle theta is called hereafter.) to make turns into 90 degrees or more 
(obtuse angle). Magnetic flux stops easily being able to escape from side faces 
8a and 8b as the side-face angle theta is 90 degrees or more, the side-face 
leakage concerned becomes small, and fringing becomes small. 
[0034] Furthermore, this 2nd thin film magnetic core 8 is the core width of face 
w2 of the 2nd thin film magnetic core 8 concerned in order to obtain a shielding 
effect, since it functions also as a playback shielding core. Component width of 
face w4 of the MR component 4 It receives and considers as size (w 2 > w4 
relation). Component width of face w4 of this MR component 4 since it is the 
so-called vertical mold MR head to which the MR component 4 was 
perpendicularly allotted to the ABS side 1 in the MR head of this example and 
only playback width of face is exposed to the ABS side 1 If large, there are 
shielding effects of enough. In addition, at this example, it is the core width of 



face w4 of the 2nd thin film magnetic core 8. Component width of face w4 of the 
MR component 4 It received and 1 micrometers or more were enlarged. 
[0035] 

[Effect of the Invention] Since core width of face of the 2nd thin film magnetic 
core which is the middle core which functions as a record core and a playback 
shielding core is made into the recording track width of face of an inductive head 
according to the compound-die magnetic head of this invention so that clearly 
also from the above explanation, the amount of fringing can be made into a small 
thing, and high TPI-ization can be attained. 

[0036] Moreover, in the compound-die magnetic head of this invention, since it is 
considering as the configuration of skirt breadth in the part which narrowed for 
width-of-recording-track regulation of only the point of the 2nd thin film magnetic 
core which regulates recording track width of face, and is distant from a medium 
pair plane of composition, while the stability of a magnetic domain will become 
good and being able to acquire sufficient recording characteristic, a playback 
cross talk can be reduced. 

[0037] Furthermore, in the compound-die magnetic head of this invention, since 
the include angle of the side face in the truck cross direction of the 2nd thin film 



magnetic core which regulates recording track width of face, and the opposed 
face of this 2nd thin film magnetic core and the 3rd thin film magnetic core which 
counters to make is made into 90 degrees or more, side-face leakage of 
magnetic flux becomes small, and fringing can be made with a small thing. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the expanded sectional view of the compound-die magnetic 
head which applied this invention. 

[Drawing 2] It is the mimetic diagram showing the condition of having seen the 
compound-die magnetic head which applied this invention from the ABS side. 
[Drawing 3] It is the perspective drawing showing the condition of having seen 
the compound-die magnetic head which applied this invention from the flat 
surface. 

[Drawing 4] It is the expanded sectional view showing the process which 
manufactures the 2nd thin film magnetic core one by one, and, for (a), a frame 
resist formation process and (b) are [ a resist removal process and (d of a plating 
process and (c)) ] garbage removal processes. 

[Drawing 5] It is a mimetic diagram in the condition of having taken out only the 
2nd thin film magnetic core and the 3rd thin film magnetic core, and having seen 
from the ABS side. 

[Drawing 6] It is the property Fig. showing the record fringing property when 



changing the core width of face of one side of a record core. 
[Drawing 7] It is the mimetic diagram showing the condition of having seen the 
compound-die magnetic head conventional 4 pole type from the ABS side. 
[Drawing 8] It is the mimetic diagram showing the condition of having seen the 
compound-die magnetic head conventional 3 pole type from the ABS side. 
[Drawing 9] It is the perspective drawing showing the condition of having seen 
the horizontal-type MR head from the flat surface. 
[Description of Notations] 

1 ... ABS side 

2 ... Slider 

3a ... Tip electrode 

3b ... Back end electrode 

4 ... MR component 

5 ... bias -- a conductor 

7 ... 1st thin film magnetic core 

8 ... 2nd thin film magnetic core 

9 ... 3rd thin film magnetic core 

10 ... Magnetic bond part 



v. 

11 ... Head coil 

14 ... Magnetic bond part 
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1 1 9tf&Siftfci&K:, ^©S$tif44h7-y7lsicfc 
D feg< ft D , 7-;l/ Flttf* 1 2 0 ©7-/1/ K(St> jS 

<-e*ftv\ 

[0 0 0 7] tH6t>\ 3t°-;l/^^7°©^»^ 
30 >y Ktt. itff!i|©7-;l/ Kii'141* 1 0 9 MiB^T t LX 
'ttffl?ftT^5o COfcift, IHI^-r-g>i:t{<:n-il©3 7 
tfft^fc* 37©|iJ®A^©iffili^A^x., IH^7'J 
< ft5o t>< hft$L(D*7 h 7 7 7#tt 
^rl^< Lit, ieil©^h77 7ifs^r^P.ftft^ 

[0008] ^cT*igw{4, ±a©fie*©wr«s«i 

Wft«W»C«*T*|g2 ft/tt©7feoT, Etil h 7 7 
7 ffi©*a{b*S^ ft fe © t ft L , IES7 U 7 7 y 7'© 

40 7 K*««-T SCt^iW^tSo 

[0 0 0 9] 

ftfCx *»Wtt, H'l©^MM37^^2©^/HiM 

n 7 n t Krifi^jH;i7 mi 2 ft, skmib® t © 

tt8ffifcffl/u-t?S£ffl«St4 ; + 7 LTft 

wrmmmMr- 7 f t , ±sa^ 2 ©w«««3 7 i: tc 

ck o T ill^^^iiSct § $ 3 (DftHtfittSt n 7 A^u ©^ 2 
50 7 SBSUSaWiBm'Ny F A^-S« 
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[0010] ttz, -mwm%tmm.^y fm&^t 
^zmmrmzj*, 'm<t^mmz®u.wt 
<D$mmfrt>>^v ^iitciLoT 1 n m {±iHi cm® by? 

[001 1] $ etc, wmtDmsmm^v vic&^ 

mt. c<dw,2 <D$mfflM =17 1 *t inj t z> *m 3 (ommm 
7 ©winjffi t ©ft-tft g# 9 0 aw± 1 1 % c t \z 

[00 12] 

7&CfS4->-/l/ F37£ LTM£lT5>TO377&?> 
$ 2 ©f#fIilM 3 7 © 3 7 (g$ , ■< y #>7 T f 7 F 
OSES h 7 7 LTV5©T% 7 U y s» 
£<ftD, BfTP IIM?n§o 
[0 0 1 3] £fc, *3W©ffl£S«Sl'vy Kfcfci^T 

ti , sti h?^ ii£»iT s $ 2 ©li/msc 3 7 ©ft 
4isaiJ©**h7y^«ijfijwofe«>fe:««> (1 11 m) , m 
mmmfr e. lift fca5#"et±£tft ©t\ »e©$ 
t © * * 0 , mmmmtfmft% 0 

[0 0 14] S/c, *5»0«^!l!lt^9 Ft&W 

ti , seh h 7 v t ^zmm 3 is 2 vmmssL 3 7 © h 

£: ftfaf 31? 3 ©$H8fittM n 7 ©ftfa® ©ft * ft Jttf 

9 oi*w±i:SftTvs©T\ rM©iJffiiffi^/jN$ < 

ft§o 

[0 0 15] 

WT> *fS0;i^lfflL/iMftWftHji^l(co 
^THilB*#!S Lfttf£f¥»cf»-r So *£fflftlJ®& 
&SB&['vj/ Kti. Bl4^L03fcjjVrj:3fc:, ^~ 
h'TjXZt ©ftMffi t ft 5 A B S Si 1 teH&ffliK&P 
t7 7'g, £B£-&5MR'vy Ft, C©A B Sffi 1 tc 

mmtmc\¥\ v7g 2 zmt-ttzj y&tT* 7^7 

K£A1« 0:, -T i caHRSS^6ftS^7^^2©- 
iJffi±£»l?M Lfc, ^t>«>S 3 W 7©^ 7 
K*J$fcSftTV5 0 

[0 0 16] M R'vy Fti, 03K^t<fc'5K, ftii&gfl 

^a-f §/ca6©-ft©l|S3 a, 3 b (OT, A B S 
ffi 1 ttfcKtf&ftSttfi 3 a 3 a , $ «HiJfC 

$tl/cMRm-7-4 ts COMRJR? 4K3rSO|n!l*©« 

[0 0 17] MRlf4li, ^©S¥^[ol^±IHA B S 

SiifcftLTMiIfcft5«fc3K:Stf-&ft5fc£t,fi:, ^ 
0-JS»tf±IEA B S ffi 1 tcffityj; 0 KaSftTVSo 
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tfc, C©MRlt4(i, PxJfS i 0 2 51*045^ 

0i^n§d:3(cftoT^§ o ftfe, mrik, mz. 

If ; v P-fll©auKttftHjffli^ 5> ft D , 

[0018] Ttifii'lg 3 a ti, W-KltfA B S jg 1 
tcgtyj; 0 IC LTMR 4 ©ftif»i[l£ftT^ 
5c *^S^t4IS«S3at4, ^©^4jgHS3 b fcOffl 
10 (cf|^i^LTMRll I F4{c-by71i|!^®l-r5iiS 
fcLTO«flE%SfSfl!!, Fi4ffll^(^>7 7°g, <D$ 

[0019] ^fflU 3 b (i, MR H-T 4 ©ftfS 

R H-7 4 ISMWfC 8«t § «t 3 C ft * ft T 1/ ^0 
[0 0 2 0] ±E/W7XSW* 5 tt, MR ;1'7 4 ±tffi 
it 6 ft rclfegl 6 ±(C , C © M R 1-7 4 £ ft L T BSfi$ 
tSSlfi] (Ell ©MtcftLT^ilft^lti]) , o£DM 

R^-7-4 mmmxtm^>tix^ 0 ^lt, c©^ 

20 -T7X#{*5©F«fUc(i, i:MtlSi^P)©/^777S 
^W15fti)J;9{Cft$ftTi/^ 0 LfdST, C© 
SSSim *)#ttt$ft5iti«W8Kfi h77 7fe7vio]{ci5ft 

ft, immm'\it^'U77,{&m\\\\m- 4 ©«¥ 
^loitcEn/jp^ftscttcft^o 

[0 0 2 1] ^LT, frfrSMR'Ny Kfcfe^Ttt, ± 
EMRSS : ?4£|fiSW6£ftl/tV<-VP'f (N i — F 
e ) ^©«ttft^6*SS 1 OHiil37 7 fc« 2 © 
fHliJi^n 7 8 fc xmfr&h,T£, ^fc#£> KS* 
^t^ftTl/^o 
30 [0 0 2 2] MR JH7 4 OTIKKSW 6 ft ©8WH 
^M37 7(i, ±E77^^2±tc±IBA B SffiUc^- 
o-4B*B**SJ;5k:ltcoa b sffi 1 tcftLTii 

ritc^7 ^iK^r± ts«t a tc LTHgiteftTi/^ 0 

[0 0 2 3] — 73, CfttCft|njLTFi^j-?>ft§l73©^ 
2 <DWmS!L37 8 tt, )'l©7; i 7 7 <b|w] 

<3lfc±iEA B SM 1 fc^©-^!%KSS4i-5 J:^(c LTC 
©A B Sffi 1 tftLTHHt^y ^fflKgft LT^tte. 
ftTl/^c 

[0 0 2 4] 4 y# 5 TACT'S? hits ±I2MR 

40 4 © f p 7 1 l Tttwit 3 n 2 off nntsc 3 

7 8 £-£©flfMM37 1 L, C ©m 2 OfffffiK^ 3 
7 8 tcftffi LTffll^fti,^ 3 ©«&^37 9 fcfC «fc 

ox±ma b sffi i ttt/u-p^ow^BgurafcffiSffla 

^>77°g 2 ^M-T§<J;9(cftoTt^„ 

[0 0 2 5] fftt)^, ^2©?fM^3 7 8tCft(6]L 

icMt$mi5&xc<Dm 2 (Dwmm^7 8 ijtcift^ 
ft, t(Dmmt>m< %znrzttfamicE®m%$* 

yfgi **lfi-r5J:3fc:ftoT^S. ftfc, c©^3 
50 ©j§MM37 9{i, ft*Jg»-p±ES2<0HWWK5R3 
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78£ Wfiito fc Jgfel! t 5 «t 5 4 o T t ^ o 
[0 0 2 6] f Lt> ±S2ii 3 OWflSnaSR 3 7 9 £ ii 2 
7 8 08m?&«8Mtilift^tf l 0 

a, c vmm&%% i o *® o racy «t o t l r 

yMJiiD^y K#« 1 1 AtRttetiTVSo ^7 F#££ 
1 Hi, H 3 OSWIStt*37 9 fcSB2 OlIil^T 8 

[0 0 2 7] 4fc\ &l3©|fJH&^37 9©±U4, J; 
[0 0 2 8]^ LTftK^MflT'tt, A B S ffi HCfij 

c?m i ©iiMM37 7 ^ 2 oywmm^j 8 Mm; 

!^3(DliWf(n7 9037^ ; en^lw 1 , w, , 
wifcLfcfctfC, w, >w 3 >w 2 43KH£t£tU 
-r^f^^»; FOES F77 ^W H l377& 
51; 2 ©nfJIi£t(3 7 8 7*@fc * o TSSlPJSftTV 

•So 

[0 0 2 9] ±j?S© J; 3 IC H 2 ©JWJKKjR 3 7 8 © 3 7 
<g t d: o T -f y £ r -r 7'A -y F ©ffiS h 7 7 £ ffi 
*M3P] * ntf , 7 U y y 7 < 1 5 C £ #7 t 

2#tz £ *©E»7 U 7 yy^tttS-^X o H 6 tfifiS 

fir$M37 9©37iiw:, £3I^/Ht7&<7 Mt47 
U y i?y?M (M)s h77 ^ffifcttS* l>77 £<H©M7 

[0 0 3 0] C©H6*^W^4«fc3t, %2<DWfflk 
t(3 7 8 © 3 7tS w 2 £fg 3 ©WSHKSi 3 7 9 © 3 7*1 

wi «£»>»< L/c^7Uyyy^f#ttATO{cffinT 

I^SCfctffcfrS. OSD, ^3 77&3Jg2©iP§| 
SK^37 8©37Swi £\ f2iil^7^s£:T3Ci: 
7-7 U y^y^l^H^-frSCfc^-etSC ££4 

[ 0 0 3 1 ] £ fc, C (Dm 2 ©f$IMM37 8 W\ 1&E 
(D%jtLitZm%< < s 121 3 fc*t «fc 9 ICES hyvtm 

2 ©S£ L ti, '>4 < £ fe A B S ffl 1 fr6^7 7iJ(Cl 
oTl jtm*4Rli;«fr5«:fc^2$U\ ft*. 1 p 

«$©#%«< L^ti^i-©A-y ^w^ffiUfca-rc: 

«K©£fj£<ktfHtu 3fc#fcE»fott*f#* 

[ 0 0 3 2 ] $ fc, C ©§f? 2 ©WiM37 8 14, ^ 7 
+7ffM?ti§/ci6(c, 0 5 fc^-f «fc 9 *ii!f— 
tti:43 0 *4b5, HI 4 (a) ~ (b) OfiJIIigT? 
9 f<7 ±jg^TJS<t D1*i^tfB#£ft* 7 U-A 
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y- a y yx h 1 4 %rs5S l T^sasft** Di^i:, 
yy-Ayyxh 1 4©r-^-^fe¥$nr^r-^ 
-m<D% 2 8 tfjgjssnso o , 

% 2 ©ti«M37 8 (4, ±j£tf TJ£J: 0 

[0 0 3 3] If-zN-KT^St IH5fC7^-rj;3 
tc, £ 2 ©WIBK5R37 8 © h y 7 i'ffiSlRlfcfettSflJ 
ffi8a, 8bi: % C<0%2<DmiffiSgi37 8£it1lHt% 
10 ^3©^1^37 9©Wl^]ffi9ai:©4t^0 
T, MMftomtZo ) * s '9 0/tW± (Sfift) fc4 

§0 iM^ 0^90 gw±T*s i: > vmtwm 8 a , 
8 b frzmim < 4 <o . Mmmmm^t < * o 
7uyy'ywj^<45 0 

[0034] J e»(C s C©i?2 8 14H4 

y-;l/ K 3 7 L T fe ItfiEt § c £ ft h , y-;b K5ft& 
*HS ftfc S ^15 2 ©Mflllfv 3 7 8 © 3 7 ill w 
» A\ MR^7 4©^-7*iw 4 (wi >w< 

20 Tf4, MRlf 4 ^A B S M 1 fcWbTiiKKE^n 
/c, ^fci*3«SMR'vy FT*fc5©T\ ABSMUC 
ttS^fiLA^Ba Lftl^cfcA^, C©MR-^7-4©^ 
-Tiflw^ «k 0 tjcttntf , y-;UF^t4?t^^5 0 

4*3, *^Sfifrl|7-(4, $ 2 ©^J]MBi^37 8 ©3 7i|§w 
. R-li- 4 ©Hi-til fcWLT 1 nmU±-X%< 

[0 0 3 5] 

[fgW©am] tt±©8Mifl*^t.W&fr4J:9tc, 

0^©«^im^7 kk inc !E^37&t>my- 

30 ^F37<HLTl^t?.^r H E l377fe?.^2©fllMM 
37©37if6i ; &, yy^^r^7'A.y F©IB^h77^ 

[0 0 3 6] Sfc, *^©?I^1^7 F(C*5^T 

a , es h 7 7 * iH*sifM* § % 2 mmm. ^7<D9t 
e»8tn/cgi5^7(4M;^o©^«^ ltv^sot?, me 

40 [003 7] *^p;j©i^rrfy\7 Ktcfe^ 

T(4, ES h y 7 ^ffi*«|iJtSS 2 ©ti)Jir«ri37© 
F77 ^tM^loKcfcttSiMi:, c ©^ 2 (Dlllla 
7 t^lfilt 5^ 3 ©MHMM37©^^)M £<D%tm 
Z9 0gW±i:LT^S©7\ li^©i]ffil SW«/J\$ < 
4 D , 7 v y y y 4 1, © <h 4f c i: ^7 fr 5 „ 
[Hlffi©^#4^] 

[El 1 ] Lfca^SSBfflCNy F©ffi7crrffi 

[H 2 ] WMilffi Lfca^SOSCNy F^A BSE 

50 «fc t) mfe*as**"r«siaT**o 
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